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mm*] mmm 

mw<D&m mmm^v ww^m 

tt&tf 33 J: t^H 2 © figftjff t , atffS^ l ©i&'f£Ji i: 3£ 2 ©^-ffi M £ © m ic m& 3 
r. ©S J: y ftti -5 ^ [bHC@& f £ £ £ (cfff |BlB#^^©fH^ h ^ y ? ipg £ Mfe 
l®lKft»£^/S-rs£Sl©Xg£:, 

tffSH ^ ^ s Jt tc tus hi a^TO^f ft® -ztiz^g &s © a* e> ;i 
« © e> ©'> & < h t» tuia^fg^ & sarnie^/*-*- & m 3 (DJim t. , 

&l!l;}3ci:tfH&ffc#"a>©-9t>©4>&< tt>&l5i&-g-&#*#Mv,> 0 
° C^^L3 0 0° C©«5Hft©ia^a!l&tpK:f3V^T, t&fB^j£<6SI$# & V* * 
tit, M/Sffi>f*>xy^->yjc <!:»;, Bfffa^r-V^^M©e>^©grjfB-^ip§gP 

© grffa-^iPis^tc^-r -5 »###©«« £ -e- ©iP^^ i^rtc £ ft s m^©^ 

r^fc^tt-SM^mfatS©^^^ K©§81t;£i£. 

C»*^3] ffjfBSIl3©XgfC;}3V^ 
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Cft^J®4] (DXm.* 1 5 0° C«:^L2 5 0 o C CE>^HF*J(£>iS 

trfsa^i©^ttJi©^^^^^e)i^©^^x©^4^^i oo^u 

U *y Wi/fcv^L##2 o o $ u u f WKD^Hfttf £ 
[#§ED!tf>#lM«M] 

[0 0 0 1] 

F©Sg3g#S£lcW"*5. 

[0 0 0 2] 
[ft*©***] 

ffilRLh##«>e>*iT^5. »R«^yKabTli, *g-ii*ffl©'S8#SHK5C3E 
SIsB^fc^"*-^*!*^ Ft, i^ffilffl^i^ffi (J£*T, MR (Magneto Re 
sistive ) fcgB"*. ) Ft &««Lfc«£®«^?*KflBI 

F#j£<JBV*e>;ftT^<&. 
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[0 0 0 3] 

aB®^ Kli, Mill (write gzp)ZW:hT*'£<Z>±TizmmZ 

*ifc_taPiK* (.hvftf-fr) feitfTMi (jK hi* #-;!/) fc, ±8PlK*fc 

[0 0 0 4 ] 

<d & & e> -r * © r& h 9 v v mm k g & # mmv^v z mm 

[0 0 0 5] 

Sffiau^ £ v x ? * u r , rmmm as £ mm ^ ^ ^© ^ *i eruc & # £ --je 
&£z*mm3rvy7iz.ft?z>jiy?-yv'Mm£ ix, &mn*>$ vyyzm 
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ft £ it x y ^ > Srff 3 «fc ? JC L T ^. 

[0 0 0 6] 

[0 0 0 7] 

••ffi»^e>*ft» , r**ft»Si: S:^ , r*h#tc, ^2©?8ffiJS^ laftWStfMfrlTOa* 
■&^tHKttMW£JI^T*^v # U >^CJ: UH 1 O^W&M^Je-^ 1 ©X 

ss««^i^ig^^3n5^sM©3e«^e>2i©®j: UHMx 5 #61 test- 
's £e>lc, m^®^•[4MM$:ffiv^T^2(Z)^ttMcDe»^(D^J&< 
&3&«ric7gj*i-<5#3©xg£, =fctfHf&tt^ci><z>e> *>©4>&< i: =fe 

JS^&-^tf^x#H^, ^3 0" c&v^3 0 0° G<Dmm\H<DUmMM^lz 

[0 0 0 8] 
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o ffiV^T, H3 ©ZOMfC^T. i&ltfe £ tfH&ftyft D y <D O *><D'ptjL < £ 
[0 0 0 9] 

*»W©*JR^^y K©«i5S*&i?t±, H3©xgtc;}3v^, & x<y*;i/ 
33<fctf=iA;i/h£^ tf fiKttM » & M V * T ft o £ & « fc J: »j — }£ MS # & 7£f£ t" -5 

mit®&ik(D V ^ i* *i 5:^tJliftM & ffi V ^ T X A v # U y >f £ <fc x y ^ > 

[0 0 10] 

L 2 5 0° C^ttfflWOMSaiJft^tCfeV^T^^CDA^* LV^ 
[0011] 

^m^miHmm^^m^^zf^^t^uy^^ti^^mm^^^xn^. 
m i © m& js © 38#i w i$ * & $33 & is- tf # ^ # m & t c & v a r *f e> * e> t c l t t> 

*&&#2 o ^ y y y h;i/&v^##4 o ^ y y y ssiun> 
#;*<£>#y&*&#£-6 o s y y v h;i/fcv*L##8 o ^ y y y h;i/©^Hi*i£: i, 
, «1 O^S©^WB^**^^ieoft3R^^©«#&*S:45^i 0 0 ^ y y *, 
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#2 000 — 31 3 4 16 

hJl&^Lm$-2 0 0 > 'J 'J 7 h JMDffimtt ft MV 2b Z> a 

[0 0 12] 

[0013] 

m i omffiommj 

o 

[0 0 14] 

H i -0 6 {c&^t> (a) tixr^r'y >yii:ii^gr®i:^i, (b) 

^X^tc*ff5-r^^m«it$:^bTVN^ 0 lit, 0 7&01 Jc^Lfe^ffitc 
o fct'U 09TH±, 05 {CjSt-t^Jm^m 1 3, 15, 17, 
[0 0 1 5] 

JB<T©3iWett, 0i~0 9<Z)#0tfnc£tt6X$iff;£ft£ r ifrg^r«Jj , Y$Ui^ 
ifijfc r^$^ffiij , z$fl:£i«j£ (^$) ^fti; ^lt^IB 

[0016] 

<mmmfs.^y\f<Dm^m> 

(Al 2 O s -TiC) J: 'J'^SSS 1 M^.«SfcffcT^5-^A ( 

A 1 g Og ; Jg*T, ry^^^-j fc^-J) J: tj&&j|ifi#JV 2 *&5. 0 m~ 
10. 0 ^nKDff^T'ita-r^c i6ll2±{C, «Atf7l/-A«)ota 

&Jgv^, #a^.tf-y^r^^ (NiFe ; JKT, r^-7D>f 
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, lilts. T3P2/-;i/K»3 fe^'Tsigitctt, i&srrsBi oicj* 

ftffl^-vn^^Ltii, W^ll.Ni : 8 011%, Fe : 2 0iI%^Ni 
: 4 511% Fe : 5 5 M^afflfRfc^'T S J: 3 {C"T So 

Mx.iicMP (it^mwrnm) 8stcj:»j, TSP 2/ -^.KM 3 *«»ftj 

"rs^^r^^-^M^ffiSrW^bT^Sr^ffl-fb-r*. d*WCfc»J, 
;i/ KM3 <39Mja««S:««)jitf<fce>tcJfii»JIS4 ^sn«. 
[00 1 7 ] 

mz. Ell (c^Lfe j:e>(C T3PS'-/i/KM3_fcJc, #9Atf^Ay*U>^lc 
J:*;, iiliT;^ t ± 'J *S K^t «y ^1 5 $:|f) 1 0 . 0nm~20. 

Onmffllftlf^fS. J/-;i/K^t>^i5 _ttC, MIS© 7 # MJ 

y 7*5 7 j ®M-&m^T, n$L^v Kffi©gWT?»&MR3it^&«/a , rsfe#><z> 

MRI6 ZffiM<DW-W;£&Z>£otZMf&-tZ> 0 ?£{C, MRI6CSIC, Z1©M 
RR6 £«au»{cgMB , r S5f^ffiL««Mi:LT©U- KM (BI^*-f) 

#Ctc, 'r<Z)U-KM, i/-Jl K¥^y^5£J:t>*MR)g|6_tfCS/-;i/ F 
^-V^17 Wbt, MR16 K3r-vy^m 5 , 7 f*J{CiIggi-£o 

[0 0 18] 

"TSflBeWK (FeN) J: KMITFMS (JS* 

T, mz TTSP^MJ fcV^. ) 8 5:^12. O^m-2. 5 ti nKBMf^TfJgiRlft 

[0019] 
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ff (Reactive Ion Etching ; J^T. TRIEj £V^) K «fc U gffcflUi £ X 

yf>^bt;^-->yt5ii:tc«fcy, TMI8 SrSiRWKi^'tS. R 

Kllffffi^JftlSfSfe^-rSfiBHSMW^LT, (FeCo) , Vfr 

n~Vk>nA)VVWmitmi$± (FeCoZrO) * fcteS^l/nxtf A8»ft#J 
^ (FeZrN) &£©T^ 7 £&Mv*5 J: 3 tc LTfc £ £ 

ft«*S:^*-->^"rSfe«)©x«;^>if^i: ltd M ItR IE&M 

s' rm^^a^j ©— JlttfcUcMjSU TSP^8^> *|»Wtcew« r^i© 

[0 0 2 0] 

^flH-^^fc (NiCu) fc£&Ev*SJ:e>K:UT%<J:V^ rrT'> ffl»3r*'y:7« 
io^ aMBWicfctts r*evv?Mi ^Mtc^-rs. 

[0 0 2 1 ] 
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* h l/^X M^£$J 1 . 0 ^ m<Z)jP<^T^^^tC^-r^o ?^(C, Z<D7*bl< 
Vis VmzMLT, m*.t£* 2 0 0° C~2 5 0° CClBWfflSIfMftl 
S:^-r o ZKZ)MMaiCj:y, 7 * hi/ hR©S8»3E#tt, ft Ki 

©±IH(Z) r^©ffiaj Mill *fi»JK^^->i l tf)iff3$#MR]g|6 © 

[0 0 2 2] 

Iz-A&o^&tCj: *J, $c (Fe) , -vtriV (N i ) £ 4: t>* n h (Co) 
ZiSAj'ZftmftlB&uasm'ZG-t 5«ffim ii«i-«v^;i/3;\>h^ (C 
oNiFe;Co:4 511%, N i : 3 011%, F e : 2 5ii%) J: *J & 
*±aP3K-^y^"l 2 AS»1. 5*£.m~2. 5 / [tin<7)j?*'7?a!^WlC^^ , r 
So 1 2 A&J^jER-tSIStCtt, HWc, BBPaPl OKJCfeW-* 

^1 2 A J: 1 2Blt V^*lfc±fiMKffi 1 2 ®-gP Srfltfifc-t S =b 

UTIi, ±SHL^:3o©^M7n^i:^iC, 9 Uk> (Cr) , /tfa> (B) , U > 
(P) £J:t>*#§©e>*>£>4>&< l«£^fr%tf)£MV^<i:e>&CLT%J:v^ 
[0 0 2 3] 

_hgp^-;i/^^^l 2 AS^fSlStCtt, #JxJ£, tltSHl OiC^Lfe 
*>JBtC, SfcSgflSl 2 A(1) , cpiaasi 2 A (2) £<ktfiHWl 2 A (3) fcl^frj: 

e>{c-ts D »i2A(i) t>\ mmmfacommb^vtmzwtfe't 

3— j^PI 0S$O. l^m—O. 2/Cim) fc^f -5 3 tCf Witf, 5fc 

SB9ii2A(i) iitfraasi 2 A(2) I l i$mWiWkrtZ-y l l ©Itf 
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y 1 1 <D&m£ i J : bml5lz.&m-tZ>&olZ'?z> 0 JiUtf-Ji^v 7° 1 2 A 

^gpi2A(i) #^ic£tts r-mUBfti 

[0 0 2 4] 

7l/-A^o^^JCj:oT±SI53K-;i/^^^l 2 AZfefft-tzmcte. $. "f. 

WiM^Wft->y^r;i/3A;bh^ (C o : 4 5fi»%, N 
i : 3 011%, Fe : 2 5li%) & <fc O \Z-?Z> a #clC, 3©M 

£t£tCJ:»J, afcn<y$-;i/=z/1;i/ h^-^ (Co : 4 5li%, Ni : 3 011%, 
Fe : 2 511%) <fc U _h§P^-;i/^ y 7° 1 2 A *#*JC, 7 1/ 

[0 0 2 5] 

yymmzm-to z\omy?-y>fmmz£. y, H2^j:tjf0 8tc^ufcj:^tc,.' 

fHli^-Y >y 7°Jg 1 0 _tg|Srf<-;i/^y 7°1 2 A£J:t>l®;iijS|/\ 0 #-> 1 1 

#£MS , tscifcK: «fc y, liH.iiiy^->i i icJ3ttf«H^©-as%iiS* 

£3*1* J^ICTS. xy^>^«LSS:^f ^BRtCli, #lc, i&fg (Cl 2 ), H 
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fiffc>tfn> (bci 3 ) , nutikm (hc 1) , vs7.*j{tfcM (cf 4 ) > ss7 
vikti&n (s f 6 ) fc.fctfHJi'ftjtfn:/ (b b r 3 ) <£>e> *><z>4>&< 

J:tJfH^taKn>lC*3R (H 2 ) , $££ (O z ) , (N 2 ) £ <fc 7 :J > 

3 0° C~3 0 0° Ctf)^Ht*Ji:&£ £olZ-t& a i«;f->^i:btH % 

^tctt, Mill ^^^©#fc^*$:#^2 05'J'J y h;i/~fefr4 0 ^ y u y 
h^OiiW, HJ&fttf n>?:tf 6 0 ^ U U V h;i/~##8 0 ^ 
'J 'J *; hMBiH^iitSO^* b^. flniO&Kfc LTli, 15 0° C 

-2 5 0° CCftHWfct*®* 5 ^ Lv ^° 
[0 0 2 6] 

, ±fiM*-;i/^v:/l 2 AlC;i3W-*3fc3SaBl 2 A(l) a^lSfflSl 2 A(2) £<Z>S1 

ftayrif e>ns«fc-5»c^«. icD«tffiis4>i ooit ±assK-^y^i 2 a 

fcfctf^ftMS 1 2 A(l) fc, 3B»^^y^Mi 0<D-3Pii, TSP»«8©e»^ 

©5feagau 1 2 a a) izftj&~?z>ffl$-£iz&vmm2n2> 0 iimiooim 

•f*5JtSB©£-«J£m, SV^C^tSI^— ©ipgWl Sr^-T S«fc^lC7gJ&3*lS. X>y 

, A7vfb5K3ife j:0H^fb^n >©e> t><o^3&< £*ji&mizykm. mm, 

i&S£3 0° C~3 0 0 G C (<fc^S,b<{il 5 0° C~2 5 0° C) <D^B 
m i n~3 0 0 nm/m i n) 33 J: tfx >y y >/7°U V y -4 Jl £51^1- S 3 £ # 

£®«^tcw\ 1 0 0 ^ y y y h;u~ 

##2 0 0 ^ y y y h^/©«gHWi:^*5©*w* bv^ 
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[0 0 2 7] 
[0 0 2 8] 

jfoO. 8/im~l. 2 /tt'm©ff*7?ai^WtC^"rSi »JR3>f>«/l 4 Sr^-T 

. 03m S*Kn>f7b 1 4©— ffi#©#&0^l/TV*S. fla^jH 

4 £^-t£Bgtlctt, HB£»c, ^©p^M^.MBPii^a-r^^BP 1 4 S 

in 3±izmm^^ jv i 4 n-mzmfc-t s. r©p-r ;i/^m§pi 4 s«, n 

l«@tf)$»ffiln-f;i/i 4 i:|fexStcfev^T^S4xSfg2Ma©»ffl|=i>f;i/ 1 6 
1 6 S ;®4#M) £*m^MlzmM2-&Z>t=.tb<D*)(DT*$bZ> 0 
[0 0 2 9] 

±Btf-JU**j7l 2 A, ^IS&^ie^l 2 Bfi«fctf»JKn>r^l 4^{Cj;oT« 
[0 0 3 0] _ * 

«II15«^6. ZKDil^CDff^Sli, 'M<il : bMf^l2B 
[0 0 3 1 ] 

#cfc, 04 tc^bfe J: e>tc, MiL«R I E*fett-f^->^ U >^iC j: y, n-f 
1 4 S©_t#£^oTV^$e3ig|l 5 S:9S^»tCxy^>^LTBHPfiP 
1 5KSMt5. 
[0 0 3 2] 
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Tfzmcte, HWC -ecop^M^^gp^^^n-f 1 6 S SrHngP 1 5 

KiZ&VfZ>zi4 Jimm3 1 4 ScD»m®-hiC^n-Y;i/ 1 6 t-mzmm-r^ 0 
iln>f;H4iiiIn^;n 6i:}l B8ng|S l 5 Kicfc^T, =r ;i/g=Mg|S l 
4 S, 1 6 S ZftVTmn,miCWM-£ftZ>o Z. 3T\ mm^J l 4, 16SJ; 
Zfu^frmmU 1 4 s, 16SA\ *#§H^(cfeWS r^-i-r;i/j tf)-jyfc#Rc 

[0 0 3 3] 

(D%. Z.(DV* hl/^J* hmiZM IT, #I;t&, 2 0 0° C~2 5 0 c Ctf)^ffl 

w<z)?aM-eitJMs$:Sfe-r 0 zwrnmrnmiz & K4 fc^u£j:e>ic, fin 
>r;i/i 6^?:iiigi-sife^i 7^^6utc^^ti^o iiii 7 *mi&-?z> 
mat, ms&mmffi 1 2 Bnmmzmtite^ £oiz-tz> 0 ~~r% M13, 
15, 1 7t,\ xmrniasttz mmmi (d-mmizm^-t^. 

[0 0 3 4] 

mz, Ei5fed:r>*H9 iz^Lfe&oiz. ±^m-jv^yf 1 2 A<Dm^mm± 
7±sr@Tas&^Mgi5i 2 B<Di5L®mm±izmz>mmz, mz.&y 

U&£±gP3-? 1 2 C £ri$2. 5/im^3. 5 /* m©Jf^^jl#*lftfC^/&-r £ 

0 ;N'-7D-f tLTit Ni : 8 011%, Fe : 2 0ii%O|M^N 

1 : 4 5it*%, Fe : 5 5 M^/o^m^^-t ^> V^S J; o lZ-t£ a 

[0 0 3 5] 

±gP3-^ i 2 c£j£f£ir-£igsicte. mxjs, tatsai oic^b^j:e)ic 

, a-9»12C(l) <fc tf^MBP 1 2 C (2) &^tf«fc o\Z~t Z> ■ M*J£ 
, ^MBP12C(2) ©|&ig©fi«3^, ±aS3K-^^y"^l 2 AtCfeWS5feSS3Pl 

2A(i) ttpmm l 2 a (2) i:©IIS6:f I l <fc yfctfeiB-** £e>fcir£i:ft{c 
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m%LWizmffiZtiz> 0 ttjtt>*>. ±MH2 (_bapjJ<-;i/^y^i 2 a, 
I&K8P12B, _hgpa-^i2C) i:TMS8i:«$ti5ii:{cj:y, I 

$UcovNTte^zE-r£o m?, ±BP^-;i/^^^i 2 a, flKKSKiaP 1 2 B , 
JiSPa-^ 1 2 CtCJ:oT**£;**t5_t9Hfrffil 2#\ ^BJ^Cfctf £ m 2 (D 

[0 0 3 6] 

if<0fc«Mfc»****J: »J J&S*-A-=t - M18&II20 /z m~4 0 # m©J?<fr 
[0 0 3 7] 

£/\>y F0X7K7'J>^I7 0 MbT, WKlK^^y K^«tS. 
[0 0 3 8] 

[0 0 3 9] 

mm&^v K(Z)¥®*5t©«Ei8&^"r%©T?*)€). Biota:, ft&migi 

3, 15, 1 7 feJ;0>r-A-=l- Ml 83s©.0a*&^H&LTV^„ * fe, ^ 
WE=r>f ;i/ 1 4 iCoVNTtt, ^CDS^jftf>-g|5tf)<2*£II!^LT^£„ 0 6 (A) it 
, 01 0JCfet"tSVIA-VIAiM»C^o.fc^WT®fC*B^ , rS 0 01Ot£<Z)X 
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[0 0 4 0] 

0 1 ot'feSXD - h/N^f h (TH) &^'tS|S<Z)S«ji^*«&fi, -t&fc>*> 
XD- h/W Nif n&g (THOfii) xn-h/Wh (TH) it. m 

mW*Z-yi l<DM%s<D&m (THOgS) fribX-T^TV >!fffi7 0£T*(D 

[0 0 4 1 ] 

±m#-)vry? 1 2 Ate, _tfHb£ 7 O^^JiHC 

. M12A(1) , tftrMl2A(2) fciM^gP 1 2 A(3) £-^A,T'V^ 0 

Ipgte, 3fe^Pl 2A(1) , tpm^l 2 A (2) fc«fctf&Sgg|5 1 2 A (3) <DMlZ*% 
<^ot^5. 3fc3gfflS 1 2 A (1) fctfrSfP 1 2 A(2) iKDmffiffiftlZiZmXfaO 

s^^sn-cfe*;, ^©iMtcfettsgiffiii^^i 2a(d ams 

r^fCJ;U> tfiaSPl 2 A(2) ^e>5fc58«Pl 2 A(l) JCSEAf & P3 

?Hb3itS 

[0 0 4 2] 

JtgP3-^ 1 2 Cli. _ttaL£J:?fC, »I3^;H4, 1 6 JCfc y3fc£l/fc 
iK*S:JR^1-Sa-^fflJl 2 CCD J3«ktf_t8lS/K-;i/^yyi 2 A £i&$Clft{Cja 
^■rS^MaP 1 2 C(2) §^t^5„ 3-?g|512C(l) ©ipgtt. 

j£o'<tcotiT^^lc^^oTVN^ 0 gBBSfflS 1 2 C (2) ii, #J;U£> 

ii^Sf btfey, ^©ijistt^M i 2 a (3) ©is* <fcoTv*.5. 

±gp>t?-;i/^>y y 1 2 AfeJ:tf±9S3-^ 1 2 C0)Ztl?n%:m}&-t 
[0 0 4 3] 
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z.(Dfr%mmz ioTiin^;!/ 14, 16 &®mSitS£4:tf ■srtBlcj&o'rvx 

[0 0 4 4] 

JKn>f;i/.i4, l 6icm^^^ti-5i:, ^ti{c^DT^m^f§^-r^o 
HSlfeittl _tgP3-? 12C[*j£H-*g|S12C(l) fr&gaffiSPl 2C(2 
) Agibfc®^, ±g^-;i/f 2 A©«§[5 1 2 A(3) ICSSA**. ^ 

3BSP1 2 A(3) 'jC8KALfe«8*tt, Wl2A(2) &IffiU»12A(l 

) A^jsu mi2a(d ©iw'j >y®7 o^cD^^fcsiM-rs 

o 5fcigfflJ-l 2 A.(D ©3fc#SfHcSMLfcflK3fcK:J:y, fB» * v l 0 
[0 0 4 5] 

S£B#lC£V>Tte, H^'W Kas©MRffl|6K:"fe>^«S6S:Slg"r. MR 
[0 0 4 6] 

<m i (Dmm<Dmm<Dm^> 

• A©5feSgaJ 1 2 A(l.) Sr^LfeO^, r®Wl2A(l) m^ilbt, 
R I EtCi; *JIE»¥^y^» 1 0&£T$TmmM8<DMX*mmWfc&£-tZ>Z. 

*)&mBftl 0 0 %&}&^Z> J:e>tCLTVA^<7)T% ^T© J: o «fc 
»K 1 0 0 ®(S (MiPS) &*©:R3:£fflJC|&oTlg«S{C-5£fc U 

[0 0 4 7] 
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■t$>fe&><Dib<D-v&z> 0 m 1 1 ic^svAT. (a) it*mm<D]&miz.&z>mmffiM, 
wmmum (ri e) ic«fcy7gj&s*ifc?KffiBB#i o omm (±^-ji 
f>y^i 2 a) (D^mmm. (b) ii^©?t)8H&^y K<z)gBt#& (-r^r> 

[0 0 4 8 ] 

^b&#<b, ®i i (B) iz^Lt=.'&%:<Dm^ic.\z^mm$v>fti oo&Mts 

1 2 A^?:EItfj<Z)Z|S$:itJ.i>^ bTHI^S^r, ZffttcMLT 4 0 ° —7 5° <Z)^ 

s^faasi 2A(2) .feitjftfeagasi 2ao) ^>f^->^-Ajc*f-rs»si:LT 
f^Mu mi2a(d ©n^«jcM , rs>r*>if-A©ro»*^<£T'r<6 
t=.®>. 3fe^ai5i2A(i) mmte&Ki$*&4*z/\z-2*<Dm&Ai$%'mB 1 2 a 
(l) ©iff^««^e>ife*i!H«»c^ttT»>?rtc/hs<«i*^?, , rfes„ -r^->^- 

f&-?z>t&><Dmm® ! mmzis^T, mm^fri 0 cxDmummzmm-tzt* m 

fiSP 1 *T?5ffetfe«^<iD«ilittW2 (W2<W1) , fit P2^T 
W»Lfe»^©iKflH@liW3 (W3<W1) h^U, TOKCioTlIU^ 
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r^ru *fc«>cDW»«ta^tcfewswiiffi* (pi, P2) tc 

[0 0 5 0] 

Lfrfc, — JRJC, R I E£jgv^«-&<z>xy^>if581£fci:, >f > S tf > 4r & 
[0 0 5 1 ] 

tLXltSO" C~3 0 0° Ctf>^Hp*l£t* 5Ii:Wi L^o &1f&<Q, 3 0 

° c«fc»jffiv^xasT?t±xy^>yjgs*^'r^ (m&m$mf=.v<D 

f»K?K^y K©K5S») #4£TirSfr<bT*&£ 0 3 0 0° C^'JflSV^P 

iSIttt, Xy^>£f iffifi©l&#K: «fc IJMRI6 <D 

"TSfrbT?**. WIC, JtlXifiSS: 1 5 0" C~2 5 0° C CO^fflft £ f -5 ^ £ 
tcfcy, 3S»^f^y^Jii OfeitJST0lKffi8©}R_*lc*f , r*x*/^>^di^i© 

- (C & S # IZ X y > JiiE-f t $ tl, £ £ <fc W »J £>fg,£fC £ V * 
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iFe) fcffl^S cfce>fCLT^£o — JKKI, 3©$cXy TJinA;], b&&\t* g 

Wi- y tr Jin All b ifi&izft-t * x y ^ > ^5fi«l±, T;b $ -*-JC*f"r S 

M8^r;i/^-^j: y fcsiB^^y 7*1 0 jcjy-rsx^^>^ji©*&5 0% 
~7 0%£&£ o z.o)tc&>. ^v3-yy%mmz.-&^T^ &m*rvv?mi o& 

&&I^o+#£te«^£<B## * Lv% 0 Jigptf-;^ y :/ 1 2A{c*f-r&xy 

f£ 5: 35 J€ -T 3 r £ IC «fc y HfiE «TIB T?& S . 
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;b h<£&&Jg/S*mfc LTJiV^T, 3. 0 Aim J: y fc^^JS^-fe^-TS Jt«$sK 

n/VH/h^&tfW^i^cSgtifcy, . 3!f#4xT L * _tapjtf-;i/^y 1 2A^ 
IE«CE£/£^Sr #m6©7£ffln?tt, 5-/tm~2 

. 5 /im<0*gHl*©JS#&**5£3C±aJ#-;i>*y^l 2 A&EMfcLTV^ 

[0 0 5 4] 
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v^^l^cl 2RT-&. _bBP3-^ 1 2C©@MgPl 2 C (2) frb±mtf-fl/* 
2A©WM 2A(3) ^ftfr O Tft£©&3fc©SiWl#£ C 3 . ddT?, 
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Afca5AL/fciK3fttt, M3512A(3) i!)^Ml2A(l) * TNSflH-Sifill 

mj&mz&vzmj&(DMmffi<ptffflffl2ftz> a dtucty, ftasaui 2 a en &c 

[0 0 5 8] 

<m 1 (Dmm&mmizM-t 
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T% (iiH3) ±IBH2S©^cd«^ (IH6#M) tcfctt 
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y*y>f7.9-y (TiW) , ^<ffc^#> (TiN) &£ftf)#a<[£:£«£:M^£ <fc 
e>tCLT%<J:V^ £ fa#=*r-V y 1 0 ©^^i: ITU XA'^'J> 
^*tf)ftfi, CVD (Chemical Vapor Deposition ) J: 5 IC LT & <fc Vn,, 

^(D&otejjmzH^Tmmirvv^mi o ^mm-t^^mz^ y, -?m 

tHlZ¥yft-frft¥tf^mt*tlZ>Z.£-%:$(SfflT*gZ>(DT*. mG^wfMl 0£ 
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D (Chemical Vapor Deposition ) £T$fflffiMM%: fB^^Ti&Mtig 1 5 ZJ&f& 

t5 ZoiZLT*) J:Va 0 C VD&£fl§v^3i:&c <fc ?5HE:3>f ;i/ 1 4 <Z>##*8 . 

rate y ;b ^ £ mm& < ««>&t? it^ss. 
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ttssfcagfflsi 2 A(u ttpRi»i2A(2) h©3aM^si i izmmm^^-y i 

tf, 01 4 lc^L£J:e>{c, 1 1 ©SH|g«$:fff^{cJ«$i±, 

*©tifag#SfcS8asi 2 A(l) <A&£^ftC&«t-£<]:e>fCLTt><i:V^ ft&jRft 
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[0 0 6 2] 
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[0 0 6 3] 
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—01 9 fcfc^T, (A) tt^T^ry >4nBtcSifffcWr®«:^U (B) ft fig 

mmftox-r^r u >yst:¥^»T®^iT^5 0 020^22^ ±s 

02 1 &0 1 8 IZmLfctfiMlzttfoL, 0 2 2 &0 1 9 JC^bfc^JffifC;** 

js-rs. fceu H2 2ta:, si 9 iz&vzmmmi s, 15, 17. iin 

-01/14, 1 6 J3«fctf^-^-3->« 1 8^f©H^S:#BSL/TV^* 0 0 
1 5~02 2 ICfcV^T, #0t£tf>X, Y, Z Ifi^fBjfCBg^e^Satt, -tfEHl© 
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J6Wf<Z>1£«£:£«>5 J: 5 JCT&o 7X^80A, 8 0BffliM^illT 

[0 0 6 7] 
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v^noA, 8 o B©5pffi^^^e^^i:**J:-5lC'rs 0 &v^T, /t-v 
n-f £ y &§vx^£^T, MxJiR I E ic J: »J Tfr$ -J-Jf&xy^ > ^ S 
£fclC«fc*JVX* 8 0 A, 8 0BWt5. 
[0 0 6 9] 

r^ctc hi 6ic^Lfe<fce»ic m^mm8M^^x^^(Dmmm^^mo ^.oiz 
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Mx-^cMPgtc j: y, mmmm9 o p<Dmm±{fc*mmLT¥-mit 
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&W. (THOfii) 
[0 0 7 1] 

mi nzmLtc&oiz. tbp^8±(c, r^pgu i o k &m-t zmm* 

t^yjf lOSIl'O. Um~0.' 1 5 n m<Dm&T°&f&-tZ>, 
[0 0 7 2] 

#Ctc, Si 7£J:t>*EI2 0 (c^bfc J: e>JC, IB»3f * y l 0 IcfcttStif^ 
MLtlC ±3Prf<-;i/^y ^ 1 2 Atrfal. 5,am~2. 5 /t m©J?*Tfa#JW 

gpi2A(l) fccftiaaJl 2 A(2) ^<Z)3*M&ttI 1 ^$fi^A^->9 OCDfrj^ 

tc, hhpspi 0Kjcfe^srasiK*8©»miBj:JcatttSi»api 2 b <&3Bifmic 

[0 0 7 3] 

?£SC. Mxii. _taP7i<-;i/^>y :/l 2 AlCfcttS&SBfflS 1 2 A(l) fctf»|SI«|Jl 
2 A (2) 1 «k*; *^#©«c£Me><fce>fC7* h VV* MR (EI 

jjti±-f) ZmMMlZj&f&tZ. M/^ MK<Z)#:felc J: U> JifBlfll <Z> 

3^yyjsi o©e>*>, ±gP5te-;i/^^y i zAiy^oi^ivf^^ 

y?M l 0 <fc£>*TM*§8 £xy^>^L IsfStfc, xy^>^f£ ( 

e>fc1-£o Z-OZLv^f-y VflkMlz. J; u > El l 8 £ itfEU l ic^bfc £ 5 tc, _L 

fiPjK-;i/^y^' 1 2 AJCJ3ttS5fcSgaJl 2 A(l) fctfilSfaSl 2 A(2) 

SI 1 J: U^Stf^fW^WfC^^T, fE^^y^M 1 0 T«|8ffil* 
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ms^i o o iin 3 &j&f&,'r&xm&<&<Dxm. 

v K©#3ttt, Ell 9 33<fctfB2 2 {C^L£S l J-e&£„ 
[0 0 7 5] 

K«tffC^y tjO'r&S. 02 3lc£^T, JtSEH 1 © 

©il^S,, 019 (A) 02 3 ICfeWSXIXA-XIXAUltC^ofe^WTlBKlW 
02 3t£(Z)X, Y, Zifl^foIfCMt-S-etl^tlCDSSHtC-DV^T^ 

, 01 5~02 2(Dm&£.mM£.?z> 0 

[0 0 7 6] 

mizm&hx^z. *n-N/wh (th) 8MifliA*-:/9 o ©t&sg©"^ 

[0 0 7 7] 

02 3 JC^Ufc±IB^©«3i*JCH"r-5*3iW^att, JtSHSi 1 <Z>H 

m<z>mm<Dm& mi 00m) tram-efts. 

[0 0 7 8] 

tSJ:e>tafi©t% JKT©J:e)J&aaiCi: ±3P4<-;i/^y :/l 2 Afc^sfit 
8llzmtft l 't&z.Z.&T*&&. irtjit>t>. Mill CaCr*5tS:^i-«T«I±tc^ U 

#->£0j&1-<5fc#)©7tf h l/S?* hJRlc^-r&l&^Xglcfc^T, T%©* 
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£M!U #(C, ft^gpi2A(l) «^^-^"|igWl 5:^t-^^e)iC_hSI$^ 
[0 0 7 9] 

*HI®flT'tt, _t§P3tf — ^ 1 2 Afc^tfa&g^lS 1 2 B £ 

02 4 £<fctf02 5{C^LfeJ:e)iC, TMl8^tf: 
£ |Wf*£lC X # U > ^£ J: tfx y > £ JB ^ § J: o iz U T % «fc v\, 

d©»#lCfc|:, ^-f, 0 2 4 JC^L£J:e>&C, SH^^r^^^JSl 0 Sr^Ofe© 

&£irjJ§M£J* 1 1 2 A$:^J 1 . 5/im~2. 5 m©J£*7?aMKWtC7gJ*'r'S 

. #clc, mMM&Mi l 2A±i:, «AH ±IBieJ6©^lS6tcfev^ , rv^^ 8 o 

a, 8 o b zmi&Lr=.m&£mtm&<nm}&ttn&£&femx&*:mi<^T. 

?81 A, 8 1B^l^Mf5„ 8 8 1B©fffiMit f 

n-?4x±8PsK-^yyi 2 Afcitfi&ii&g^m 2 B©5plf^JCMlS^S¥ 
S^ft^S. #ClC, 7X^8 1A, 8 lB?:ffi^^t, MA t£ R I E IZ «fc U frflg 
1 2 A&X7f>yit;^-^>ytS3 fclCfc »J, 0 2 5iC^b£ 
£?{C, _t3PsK-^y^l 2 Afc£tf?K»gMB8Pl 2 B fcag^WK^fifc^S. 
R I Etcj; UI5ffi«HSJS 1 1 2A$:X7f >^f5^(Cli, _tSB2Si6© 
Affile fc^TTSHKS 8 &:ny^>^Lfc©#£HPBiK:» fi3R^&^tf3i^^> 
^;*f*&JB^«fc#lC. #QXM^£3 0 o C~3 0 0 a C ( J: »J#* L < 1 5 
0° C~2 5 0° C) ©ffifflW'il-rSo itlJC«fc»J, JLBP^-^^^^l 2 Afc 
J: 1 2 B ^liS^^iiflt'ffiltSI x*;. 

^>^&3i#7nTLfel$j&T?, 8 1 A, 8 1 B^#f5J:9tCbT%<i; 

V^L (0 2 5#flM) , M^L&V^^lCLT^iV^ 8 1 A, 8 1 B #3$ 

#ufc£LTfc, z\n^itmmmi 5 zBm-tztcitxDmmiim (03&j:z>*0 
4#^) iz&^xmm^ft* m^ztiz, 
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»^ b IK* S © ^ ^ * *?? +4)- ic « L # S RB y , & £ Jc ^Jg t £ ^ 
[0 0 8 4] 
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